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Example 5.1 Multi-Input RTL NAND Gate 

What is the maximum fan-in for the basic RTL 
NAND gate of Figure 5.4, if all stack BJTs have 
V ce (SAT) = 0.17 V and all load gates have V be (FA) 

= 0.7V? 
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Example 5.2 Basic RTL Maximum Fan-Out 

What is the maximum fan-out for a basic RTL gate 
with V cc = 5 V, R n = 10 kll, and R^- = 1 kfl? Let 
/3 P = 25, Vbe(SAT) = 0.8 V, and V cn (SAT) = 0.2 V. 
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Example 5.3 RTL Power Dissipation 

Find the average power dissipated in a basic RTL 
inverter with 


(a) no load 

(b) a fan-out of 1 

Use V cc = 5 V, R b = 10 Mi, and R c = 1 Ml. Let 
j8 f = 25, V be (SAT) = 0.8 V, and V C , : (SAT) = 0.2 V 
for the BJTs. 
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Example 5.4 Basic BTL Non-inverter VTC 

Determine the critical voltages for the basic RTL 
noninverter in Figure 5.6 and show that V IH is higher 
than V cc . Use V cc = 5 V, R B = 10 kfi, and R r = 
1 k(l. Let i 8,.- = 25, V BE (FA) = 0.7 V, V m . ; (SAT) = 0.8 
V, and V CE (SAT) = 0.2 for the BJT. 
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FIGURE 4.7 TTL Family Super-circuitry Block Diagram 
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FIGURE 5.9 RTL Inverter with Active Pull-up 
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FIGURE 5.10 Development of Equivalent Circuit for 
Fan-out Calculation of RTL with Active Pull-up: 


(a) Equivalent circuit for output high state, (b) Equivalent 
circuit for input high 
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Example 5.5 Maximum Fan-Out ofRTL 
with Active Pull-Up 

Compare the maximum fan-out for the RTL inverter 
with active pull-up (shown in Figure 5.9) with that 
of basic RTL obtained in Example 5.2. Use the values 
ofVcc - 5 V, R bp = R BS = Rro = 10 kft, R r = 1 left, 
jS F = 25, V B h(SAT) = 0.8 V, and V CB (SAT) = 0.2 V, 
which are the same values used in Example 5.2. Also, 
let Rcp = 100 ft. 
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RTL with Active Pull-up and SPICE Labelings 


FIGURE 5.12 Results of Section 5.9 SPICE Simulation characteristic obtained from .DC sweep, (b) Transient 
of RTL Inverter with Active Pull-up: (a) Voltage transfer response obtained from .TRAN sweep 


































































_D» f&cJb Ooup)es^ Loo^\CL §_ Ourv'e>^ 

-^~Xv'.. cma^ d ^fceMpfr to M^ rer^re. _ ^ rK< s pc x d^iv^ c^A A^- b^. /£,T L 

- *fc I'UX^ — ba^>e, r^&isbot^ — go — &lfw\vN.aAsc) «. - 



-UZU 


“XCL fairi 


*4 


FIGURE 5.13 Three-input Direct Coupled Transistor 
Logic (DCTL) NOR Gate (no base resistors) 
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Example 5.6 DCTL Current Hogging 


Consider a direct -coupled RTL inverter without base 
resistors (R B = 0). Also, let the fan-out be four and 
the connected BJTs have slightly different V BE (FA) 


turn-on voltages given by 0.7 V, 0.7 V, 0.7 V, and 
0.69 V. Determine the base current for each transis¬ 
tor and the output voltage of the inverter for the out¬ 
put high state (input low). 
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FIGURE 5.14 Equivalent Circuit for a DCTL Inverter in 
the Output High State with a Fan-out of Four for 
Example 5.5 
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